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Abstract of JP2001 078753 

PROBLEM TO BE SOLVED: To obtain a novel microorganism, Burkholderia sp. OK3 strain (FERM P- 
17370) that simultaneously produces polyhydroxyalkanoate including hydroxybutyric acid and hydroxy- 
substituted phenylvaleric acid as monomer units and is useful for production of biodegradable 
polyester. SOLUTION: This novel microorganism simultaneously produces 3- hydroxybutyric acid and 
polyhydroxyalkanoate including 3-hydroxy-5-(4- substituted-plhenyl)valeric acid represented by formula 
I (r is H or methyl) as a monomer unit. After this novel microorganism, Burkholderia sp. OK3 strain 
(FERM P-17370), is cultured in a medium including 5-(4-substituted-penyl) valeric acid, 3- 
hydroxybutyric acid and 3-hydroxy-5-(4-substituted-phenl)valeric acid that is represented by formula I 
and bears the common R group in the formula II are extracted as monomer units from the culture 
mixture and polyhydroxyalkanoate is biologically produced. 
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(54) imo>m] ff^*«oK3**±o;*<a«***fflu&*utHD*->T;p*yx-h©4*w*Sje»j* 
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mm] 3-tKn*S/B«fc. 3-tFn*S/-5 
-(4 -W7xi*)a«Hlt«y'?-3^ -v N 1 1 

(1) : 




(^tp. R<iHi/SiiCH 3 T^flS 3 - h 

(Burkholderia sp. ) OK 3ft (FERM P-17370) . 
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imm i ] 3-t Kndf i^mmt . tiehrss 

(1) : 

Hti] 




FP*y-5-(4-ti7i ^)«fCM» * / 1-3. 
- >y F b I X1ttt# U h H ^T/U* /x- F £ HBt 

(Burkholderia s P . ) OK 31* (FERH P-17370) . 

[If SIS 2 ] H?ieif$3S 1 EfWV W**5"J T ■ 
XV—i/X (Burkholderia sp. ) OK 31* (FERM P-173 
70) Sr. TfEHfc*(2) : 

Ut2] 




(4 -|«7x^)tffHS*tr«lt+-riS«Lfca, 
3-b Fo*>«fc. MB-«lsS: < 1 ) T^fl, « 
IB-jRiS (2) i:RSrSJli:-fS53-t Fn^v-5 
-(4-3S!7i-;l')S¥8S ; E7?-i^'y Ft LT 

[IS5)<5S3] lirie^Ut KttdfvT-^/X-r-Ott 

8?. 

[f*£Jl4 3 fflB^U t KD^r>-7;^yx-hc7)ft 
{CieacOaKU t Ho^rv7;^>'X-b£04.«lW±** 

m. 

[000 1 ] 

I.. HftWfcli.. 4^»«tt^!Jxxr^fcUr, 3-b 
Kn^yflk. 3-tFn*i/-5-(4-«ft7* 



x/MBf«BH£*/-7-xx.y Ft LT*trsK 'J b F 
odf y7;^/i- F £Ri*fc4* • WttSfrffilStt 

Bi:3-hHadf^-5-(4-aHft7xx;WS*IBH 
F fc Lt-fttrsfry b F'a* y7M / 
x- KORH&fcfrffifcBW-* „ 
[0002] 

fc. MiPfcra^froi:. co 2 PtM^tSJnfcft 
ft6*^t«. ^t^^y^mtt^ym^ 

[ 0 0 0 3 3 mt\f , #'J 3-b Fn^x7f-V-F 

(phb) cftaSftSttfeftfc&ffyxxT*, (tf'J 
tKn^7**/i-h ; PHA) Ht. £«jfcj:»)4r 

mmuikz^mttzryx+y? tlx 

5-159^18. iRWF6-16 9980#£*L ft 
HW6-1 6 99 88^8. #^6-225921 

[0004] <T;ft£t\ sKU3-tHn 
df^7>l— F (PHB) . ASU«3-bFD^v7 
f-l^-Fi^offliwb Fu^isTtMSX-hknaX 

( ( ^^1tr5Xf--y^^yF7-y^j (^Sfttr 
7^^-y7gf3?^SI; (H)Xjt • f-f- xxh p. 178 

7 r XH 1 61* (Alcaligenes eutropus H16 ; ATCC N 

o. 17699) ^hmz^mmmi, ^ii^y-7-^4 

U-h (3HB : 3-bFndri/7^Vi!) fc3-t H 
Xi*i/J<lsU— b ( 3 H V : 3-b FndfvALy^y 
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-5 (#^¥6 - 1 5 6 0 4^m. mk¥7- 14 3 5 

2 *f4t¥8- 1 9 2 2 7*&»fl:irMH». 
[00 0 5] ^ff&$l&264 2 9 37^13, 

F^^X ■ ^"l/>j"l7yX (Pseudomonas oleovo 
rans) ATCC 29347ft t,K*jSfc iT^M&J^k 
£ 4 i £ C fc 1 J: 0 , SSI*** 6 4» 6 1 2 * T <n 3 
-tFD^TWyx-h (3 HA: 

£*/Y-xxy Ffcf fcjjfyx^T/Mt 
& i fc jftHH^S^LT t . 
[00 0 6] 1«II 3 F5-74 4 9 2-*£fK:Ii s >?-D 
A^f'J^A ( Methyl obacteri urn) Jg^ M'?:? >y#X(Pa 
racoccusJJiL T)Vt} ] ) X (Alcaligenes ) JR, i/zi. 
-F^* (Pseudomonas) *0>^f i^$C 

3 s6»fe 7 nm-MTfra-MzmtZ-tl <Ifc£«k 0. 
3 H B fc 3 H V co "Jxx r/W & L tf> -6 * 

[0007] 5-93 04 9#&*L & JttffiH 
¥7-26 5 06 5^&«Ki±. rxam^tt' 
X (Aeromonas caviae) ^SEMiBfiSc^ l- ,y f >W. 

tiZXD. 3HBi:3-l:Fo^yMfyx-b (3 
HHx : 3-t Fn^A^yR) tf) 2 

[0008] fflH¥9- 1 9 1 89 3-f 3 V 

^-^^ • Ty F^^yX(Comamonasacidovorans) IFO 1 

mM^.mmt xjxwmvWMXA-Jtyv 

4-tFn^y7"fl/-h { 4 H B : 4-tFn^^ 

«.Ifca«K$*u0^ t 

[ o o o 9 ] jgt^ ^ii^itWMt^^yxxf 

;Mc. «*&EBy6?)£ 

tt. Wilf , FEMS Microbiology Letters, 128 (1995) 
P.219-228sfirirfctt»K:eilSfl-CV^. SA£ft£M 

aye cum) kjj. . 7Jtttt'ib*a&. xx 

[0010] <r<7)i 3t, «4ft4*Kyxx^T* 
S^y tFn#S/7^*yx-b (PHA) ty? 
-XX «y hO**&!I»££*Air-&<rfc i 9**£M 

[0011] «itf . T'J-;«?:t/7-a-7 F* 

ffl^0PHA^sti>fMtLT(s, ens 



T\ 3-t Fo*^-5-7xX/P7^U7>-K (3H 
PV : 3-tKn^y-5-7xX/K^y8, ±£ 
Hfc* ( 1 ) t'R-H^ft) H/?-xz 7 bt 
LTPHA+fc»A^*«*fctT. ^a-K**** 
1/ # # y VX (Pseudomonas ol eovorans ) <^>—%ffM!^ £ 
tCZWhftWhh (Macromolecules, 24, p. 5256-526 
0 (1991)£#8Bh MSSBfts ^^International J 
ournal of Biological Macromolecules, 19, p. 29-34 

U'J7yK(PVA: 5~7xXyL^y?yK)^ 3 
H p 7 V-xx >y F fc LTM?P h a 

-a^7hH 3-tFn^fi(3HV:3-t 
Fn^r^y^yK). 3-tKn*yMty||(3H 
Hx), 3-tFo^f^77>i(3HHp), 3-t 
FD*v*?*yK(3HO). 3-hFa^^y^vS 
(3HNK 3-tFn^ryf^yl(3HD), 3~bF 
n^yFf^i(3HDO)tfc^ Hft«2:PHA<0 
±«^-C*6 3-tF'a^S/BiK3HB : 3-t Fn 
*^^yK)a--yH±*4*lTV^l\ Sfefc, Mac 
romolecules, 29, p. 1762-1766 (19%) Wi. 5- (p 
-h))>U) ^UU7>K (5- (p-F'J/M ^.y?y 
R) . 5- (4-XWiX;H AbUTyR ( 5- 
(4-xWxx;n ^y^yR) . 5- (4-t7 
ixy;H AViJTVK (5™ (4-tf7xXy;W ^ 

y^yR) . 8- (p-Fy;P) ^^^ygt&SBht 
*^Wt0»ft^C««tS3fHll*^«P 

H A i£jtttt> C *<IBttS<XT . Macroraole 
cules, 29, p. 3432-3435 (19%) 6-7xy^y 
^*ty», 8-7x^yt;^yl, 11-7x7 

[00 12] 

[^03^mLi5fc^lRM] a^r^x-x't 
M)£LT. **4*tt<OPHA*«ai*iT«>9. ^J^ 
If. i*l4tHS«5:^H 3HBfc7xX/ylftfcW 
y §■ H^S fcLT-*tf3-hHn*S/ 7/ W y » 

( 3 h a ) mmz&tsxtfv v-<r>&mmim<m 
[0013] mcrmmffikth tvxh 

0 . *^C7)@ m±. 3UBt. TEHRS ( 1 ) T5f 
3 - b FD^y- 5 - (4 -B*7xX/H$fS 

x- f t H«t*arr **Mfc»Hfc*«fr« c: fc c 

X, 3HBfc, Tfe-feUl) t*§ni>3-bFn 
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rnmzmt&ztiz&z. 

[00 14] 

5 - y x ^"o- ? >&) m-stmrnti-z mm® 

x-f- (PHA) co££flg£§K£fc<r6, /-fVKfc 
5-7xX/l^uyryi6£*® tLTitft 
fSIBt, 3-tHndf^7-^yffi(3HB)^^>W:3 
-t Kn^-5-7x-;l-AV>JT>"l£ ( 3HPV 
A) Z*/*?-a--->y hklXttsPHAZftrnzOi 

mth mjiZvktwft<7ytmzw.ti!, ttz . m 
IEcoPHA4aig^l"L. ^<-7*;i-T , Jr • xe-y 

X (Burkholderia sp. ) fcPJ5gT-i<l>SgfttJ:. *fffl^« 
ftfcfWSfU -04)M*£>W*^Ty 
T • Xf-yX (Burkholderia sp. ) 0K3ftfc LT\ 

ass i^fit«is 4*i^naffiasBf53»(4«w 

(NIBH) ) tZ'mtliZimm^ : FERM P-17370) . t 
ft. r<0OK3«EJ±, SC. TEHR* ( 2 ) TSSSfi 

65- (4-a»7*-;i') /^'jryn^tf^Jtr- 

tg#t6fc* 3-hHn^r^l(3HB)W 

tzftH5+&3-t}<a* ! s 5- (4-H7i^H 

ij r 7 h k LXMs p h aco4s 

[0 0 1 53 t%h*>. *%Wr>XV t Kndrv-T;l/^ 

k, TEHR* ( 1 ) : 
[00 16] 
[ft3 3 




(iW, RttHifc»4CH 3 tW) T'*S<X&3-t 



HD^f^-5-(4-Sjt7x^;l-)^$S* ; Ey7-i 

-•y h t ix-stix y t r-'odf >-r;^ yx- h & 
t4*t6«B»±iftA-^*^f yr ■ xt-yx 

(Burkholderia sp. ) 0K3ft (FERM P-17370) X'* 

[0017] a*;, *ft&v>xv t Fodf yrwxi 

-i/X (Burkholderia sp. ) OK 3ft (FERM P-17370) 

T£-ft5* (2) : 
[00 18] 
Ut41 




(St*, RiiHifcUCHg T'*?itS5- 
( 4 - g«l7 x S«|t*trlS«tfiT«« tfcft , 
3-h Ko^BKfc, HE-US ( 1 ) T"*$ix, «r 
EHR* (2) fcR£#aU:-*-*43-tl«n*^-5 
-(4 -«|7i^k)$f8^y7-a- .y hi LT 
*tf # 'J t H ^r/L-* y x- 1- £fif2tS3S«^S) 

ffi-r & - fc twat * s #y t h ndf v-r^ yx- k 

[ 0 0 1 9 ] ±ISWJ t FodrvT^yx- 

^. iMt<. ffife*yt Fa^r^yx-h^ai 

£Wi xKHRS ( 2 ) -C*$ft6 5 - (4 -am 
U\ 

[0 0 20] 

[ wmm&mm. \ wm<m>mxh i o k 3 ft 

14, HiU*»±«6>fePVAt*-K8ISSt-r4W«» 
JfifcJ: 0 P VA*ffcJ«IR*»fc LTttftSiifc. 
[0 02 1 ] icOOK3ftfi. i*;<Dm~~3fc*6S!& 

[0022] 
[*1] 
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(3) *yy|l$##f 


[*3] 



ftlftt (%) 








Not detected 


96.7 


Not detected 



[0025] o) 

-^^/L-f 'JT Xf-yX (Burkholderia sp. ) 
[0026] JEfc, r<7)0 K 3ffii. a^cOHiSffftti 

v >T tmOBMtt Side, / ( n a ) t .hie— 

AM (2) T*3*l65-(4-jI8l7x-;W/'«H)r 

yH£*K (***) tltcmizXoX. zhtrm 



t Fn* y- 5 -(4 -S^7x-;W^V'J 7yS?£^ 

urkholderia sp. ) OK3ftt LT. ilSTt ZOBBtffi 
M P-17370) . 

[0 0 27] *%ajj WO K3S«i;. 3MSiS5i?^S«^ 



(6) ^2 001-78753 (P2001-787I4 



2 %~ o . 5 xmmrnu ii&m&m\ > s z t * $ t § 

[0028]-*. PHASr#«[$-ti:^.ii^(i, M9tg 

7-i 2W&<F>mmm. mtte. si-y& (nm^ 

99V®. (OA) . f*Vi, 77'JVi (Kt*V 
M)*<o+«<o»l6i!SrO. 1X-0. 2%*S^. 

(2) {C^$il|.5-(4-Mi7x^/U)A'UU 

ry^^o. i%~o. 2%ss®iDL^ttfflv^, 

L^uifflHiJWIt:. *«<o|gIBKS0. 1%~0. 2 
Rt^HR^ ( 2 ) K5ct5-(4-»l&7x-/WA 

mrygg&o. i%~o. 2%S«»L^*iT5l 
4 1 v \i umtm z t &X-* i . 

[0029] *S Wi. J&6A>&i!«B$it#<7)MSS 

i / 1 oWL&m i . iiE+*coi&isia* o . 

1 %~0 . 2%SK. at*-** < 2 ) CiSStl* 5 - 

(4-a«S7x-;i')^ijryK^o. i%~o. 2% 
»jst«*iraiut. Bra<oPHAtaiij-r-5*ffii 
[0030] ^oa^sttii. M-.yf-5t N aa^yf- 

[00 3 1 ] jfefcjavyfc. P HAHWStfiRfcfWi 

<, MlM. MSBfgjf. M9t&t»£Wf&ZbiPC 

[00 32] 
[«4] 

M9««««Waa* (#ifil]Jy>-/Kf ; pH7. 0) 





#« 


Na a HPO A 


6. 2 k 


KH a P0 4 


3. 0 g 


NbCI 


0. 5 g 


NH<C1 


1. 0 g 



[0033] *Jd^-KU t Hn^fyrW/x- h« 



h9uu*>ij>.mfttfMcmmfo&. mite, ^mm 
warn, vv'i—^mwmmm. edta. %s& 

[0034] 

[sam Jarre, mmz*i. *mzxmi< 
mtti. tztsi. *wm. ztLkcvmrntzx'). 

[0035] (mmmi) 

3HBfc±t/3HPV3-:frPHA<04ijg- 1 

K3flOT3D--£. Ji-yMO. 1%. PVA(5- 
7s^K^>i) 0. l%£#tfM9?StirfgJft (2 
00 mL) £**U 3 0°CTtg§eL*;„ 36^ 
ft. ***3t^«fcJ:oTJK«U /-7-yKO. 1 
%. PVA 0. 2%&#tf. S*S <NH 4 C 1 ) 5r£ 

t&m9mwm(2oo mD izwmmix . m 

t. 3 0-CT36iWaBii:p««tfc. £<7)ffift$r. if 

xwmmuz. 

[0036]; <oaKtt«fiKV vhfcffl Lfctfc. 1 0 
OmL<0?uo*/UA£lSBU 6 0 °CT' 2 0 iBf^JStf 
LTPHA^ttajLfc. ftaj^O. 4 5//ra«7-(^ 

tt**;-iv*x-mimz^. xw-twz. zcox 
[0037] %t>tifz p h A<mmmTv> xoizlx 

^*ftJt. -t^*)^. filOmgPHAj2 5mL$t 

3%eSK^*tJ^^y-;l/JSa2mLS:JPi.r. 100 
°CTWtL^%3. 5B*iaRJE$*3t. SJC^Tft, 
IR-<^y*10mL-&^t. »U< 1 O^BHitdL 

&^7'X^Q? 1-/57^ Sfi^tf^g (GC-M 

S, ^}fQP-50 5 0. E tM-tT, ^iixT 

je«fofc. use:, ^sfL3tty-7-ix.ybtf 

[0038] 
[*5] 



OT(n«g) 


P0f(a«) 




3HB 


3HV 


3HHp 


3^ 


3HPV 1 


230 


127 


55 


51 


37 


4 


5 


3 ! 



[0039] CDW: ce 1 t dry weight 

mmimm 

PDW : Polymer dry weight V 



C/P : #';v-$a££ft/$g$«fc£l 
3HB : 3-hKodrM 
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3HV : 3-tFD*S/S*B 
3HH P : 3™tFnJf^7°^y8 
3HN : y» 
3HPV: 3-hKD^y-5-7x-^S»R 
[0 0 4 0] (90M2) 
3 H Bfc itf 3 H P V£*P H 2 

^'J^SO. 1%, PVA 
(5-7x^/Ky^yi) 0. i%£#tM9fflfttg 
$(2 00 mL) fcHMU 3 0°CT**L?t. 3 6 
iftffifc* ii^S^«^ioTiR«L, y-^BfO. 
1%, PVA 0. 2%£#tj\ SiRSS (NH 4 CI) 
£&t%^M9mmm(2Q0 mL) CBiSt 

Sr. SVS^K^i:^TJR»L,^^/^T K 

(0 04 1] 10 



too42] nhtitz p h Acommmrw xoizix 

ffiffltz* i~%bt>. ^10mgPHAS:2 5mLSt 
xmyyxnizjjn. ^no*;^2mLtjgj!¥S*s 
3««Bt*0^^y-/WBM[2niLtJpiT, 100 
rtmL***£3. 5*BIE«S*fc* R«7«, 
1 OmL^teT. *L< 1 OftHSfc 3 L 

^^p?b/77^ — H*##r§jlS ( G C - M 
S, ^QP-5050. E IS) CWT, *i*lT 

[0043] 
[«6] 



(UW(iig) 


PDW(ng) 


C/P(%) 


3HB 


3«k 


3H0 


3HD 


3HDD 


3HPY 


240 


139 


58 


59 


15 


16 


3 


3 


4 



[0 0 44] CDW: cell dry we i ght 
PDW : Po 1 yme r dryweight (;KLJV 

c/p: K>j-?-mm&/®.mmm& 

3HB : 3-fcKn*S/B» 
3HHx : 3-t Ho^A^yR 
3 HO : 3-t h'Ddf^^^yR 
3HD : 3-t Hndfxr*>K 
3HDD : 3-t KQ*i"KT#>'it 
3HPV: 3-t HnJfix-5-7x-;^^K 
[0045] (*JfeM3) 

3 H BJW 3 HT VA ( 3 - 1 FO*>— 5~(p - h 
U/P) -t^jPHA<7)£j£ 
£1\ Macronolecules, 29, p. 1762-1766 (1996) fc Kacr 
omolecules, 27. p. 45-49 (1994)fctBttStLS**^ 

o-c. /y-+-^«6fcj:»)Mrr*4TVA (5- 

(p-HJ*) 5-<p MM0 *V*VHI) 

££&Lfc. BP*b. 5-yn^gmKS-*l*THF (r 

h7tFn77» fcjWRHfr. - 2 ox:. r;i-d-y# 
HJHTC3M ^f-;Uv^v^A^n>J FTHF&JR 

L.&WC, 0. 1M Li 2 CuCl, OTHFi§}££ 
jDtfc (jMBl-2 0*Ct«») . .IOKJ5?K£. 

Lfc2 0%«MM«j8«t:aEjPL. JStf LT. *«£SaiX 

Lfc, tf^s^MitAa-ciwiL. x-fvl^mi 



fc. Efc. x--r;M6ffi«*'fe> 5 0gf5*WW«J>> 
AS-jDifcl OOmLtfOBi^^y^TttaiLfc^ *1 

fc. 

[0046] iwaMjtaw-i. mm^^^-y^x-m. 
Lfcf*. $ffi£$Lfc. afehfc&Sft*. sr-fevy 

tiSWL-C'H-NMR^JBeLfct;*. £b£££H 
^Smfft&OMacromoleeules, 29, p. 1762-1766 (199 
6){C^£ft&TVA^T-?fc-g:Lfc„ 

[0047] ;i->mo. l%S-S-t?M93SS^t|ifi±f 
4W£€fcOK3t*cO:m^--^ /^yRO. 1%, 
T VA 0. l%£#frM9?8f*tgifc (200 mL) 

*au 3 0-cz-imitz* 3 6mm. mm&bti 

KCi^TlDfHL. J1->M0. 1%. TV A 0. 2 

%£#tr, shs (nh, c i ) i-kt&mmm 

« (200 mL) fcSBSLT. Sfc. 3 0TTC3 6 

•oKau ^ * ;-)vx--ffim ixmsm i fc . 

[0048]; ««||9aft^ U „ b £ ffg Lfcf*. 1 o 
0mL<7)^PD*;WAfc:!iiSLs 6 0°CT2 OKSISHSW 
LTPHAfcttffiLfc. SiiiiiKSrO. 4 5;um<97 -r/P 
*-T$)iLfc», x^w-^-TjM8Ls ««fiK£ 
&*?y-A4' - ??SifcE£-ii\ jK'Jv-i&#fc„ ;w 

[0049] t#f><tfc p h Acommmrco J: ^ £ LT 

##fLfc. -r^fc^, *«Jl 0mgPHAS2 5mLgt 



(8) If 2 001-78753 (P2001-787 14 



^X7o?h^77^ MM^ffr^B (GC-M 



[0050] 
[*7 3 



CDW(ing) 


PDW(ag) 


C/P(%) 


3HB 


3HV 


3HHp 


3HN 


3HTVA 


255 


136 


53 


50 


33 


6 


7 


4 



[0051] CDW: ce 1 1 dry weight 
PDW: Polymer dry weight (tff'JV 
C/P : ^'J 

3HB : 3-tHa4f^B» 

3 H V : 3-hKo#i/^SlS 

3HH P : 3-t Vn^is^Ttym 

3HN : 3-t HD^i/y-^-ySj 

3HTVA : 3 - 1 Fn*j/- 5 - (p-h'J/l^) 



[00 52] 



ZMtttix. rt-fuvvfyr xe-yX ok 3ft 

(FERM P-17370) ZW&thtbUZ, ;«OK31*$- 

x-m^^n-TTimti ztx\ 3 h b % $>mz 3 - 
7 h b irh p h a mmz±mt& z 1 1 nrtgh 1 

fz, Wm^WX'li, 3-hHndf^-5-(4-S 
$7 x -/HS^S^ * / y h i -f •& P H A{C 

MIX, |3|l$£3HB£^y-7-a;iy hfc-f§PHA 



. 3HBfc3-fcHndf>—5 



(5i)int.ci.? mm% 

C12R 1:01) 



FI 



f-n-V (##) 



